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1 . I NTRODUCTI ON 
The fu ture  development of f isher ies  i n  Indonesin w i l l  have more focus 
on aquaculture, which has been known i n  t h i s  country f o r  centur ies but 
s t i l l  pract iced on a modest l eve l  o f  subsistence. 
Thus, i n  t h i s  respect considerable e f f o r t  has been car r ied  out t o  
improve the c u l t i v a t i o n  and breeding o f  freshwater f i s h  through be t t e r  
tec hnol ogy and methods. 
However, i t  i s  evident t h a t  aquaculture, 1 i k e  other agrobusiness i s  
subject t o  many b i o l og i ca l  r i s k s  and environmental constra ints.  
Furthermore, the in t roduc t ion  o f  the improved techno1 oqy i s  be1 ieved t o  
have given r i s e  t o  mcny new problems, and ce r t a i n  o l d  problems such as f i sh  
parasites and diseases may become more c r i t i c a l .  
Fish paras i te  i n f ec t i on  i n  aquaculture i s  E very comnon occurence i n  
Indonesia, a1 though mostly loca l  ized and general l y  o f  no serious economic 
importance. This f a c t  may be accountable t o  the t r a d i t i o n a l  natur  o f  the 
cu l tu re  pract ice,  i nvo lv inq  low stocking density, short  period o f  rearing, 
and the a v a i l a b i l i t y  o f  pood q u a l i t y  o f  water. 
However, i n  the past ep izoot ic  c f  ce r t a i n  f i s h  parasi tes were known 
t o  i nf l  i c t  serious damages t o  f i sh  breedins pract ice ,  namely Suhtbpophthi- 
&us sp and h&xoboZus sp respect ive ly  i n  1932 and 1951, both occured I n  West 
and Central Java (Sachlan, 1952). 
Furtherinore, Sachlan i n  1952 described the occurence o f  about 12 
f i sh  parasi tes which include C i  1 fate,  Sporozoa, Trematoda, Ccntodes, 
Pccnthocephala, Nematode, C l  i t e l  l a  and Crustacea (Appendix 1 ). 
I n  the l a s t  decade, there has been an alarminc i nd i ca t i on  t h a t  the 
damage i n f l  i ca ted by f i s h  pares i te  and disease t o  f i s h  production i n  t h i s  
country, could be no longer under estimated o r  neglected. 
'The outbreak o f  a copepode paras i te  hmasa  cyprinacea, commonly 
known as the Anchor Glorm, i n  1970 exerted a na t ion  wide d m g e  t o  carmon 
carp and Java carp hatcheries. About 30 percent o f  f r y  production o f  the 
above two f i sh  species was loss due t o  the outbreak o f  t h i s  parasite. This 
means t h a t  i n  Java a t o t a l  1.48 b i l l  i o n  f i s h  f ry  was loss durincl t ha t  time, 
equivalent t o  a value o f  7.4 b i l l i o n  rupiahs, It i s  d i f f i c u l t  t o  ascertntn 
how much dimone has been brouyht  e x a c t l y  by t h i s  ~ a r a s i t e  t o  fr.y n r ~ d u c t i o n  
i n  the  whole count ry  dur ing  t h e  occurence o f  t h e  outbreak. 
It i s  a we l l  known fac t  t h a t  t h e  e x i s t i n n  p r o p h y l a c t i c  and c u r a t i v e  
co l t r c l  measures o f  f i s h  p a r a s i t e  and disease can o n l y  be e f f c c t i v c l y  and 
ec - ilnmi c a l l  y appl i cab1 E t o  modern aquacul t u r c  i n d u s t r i e s .  It i s  somatimes 
d r ' c f i cu l  t t o  be c a r r i e d  out  i n  t r a d i t i o n a l l y  ex tens ive  f i s h  cu l  tur(1 system 
suck) 3s prac t i ced  i n  t h i s  country .  
The o v e r a l l  o b j e c t i v e  o f  t he  P ro jec t  dcsc r i  bed i n  t h i s  r e n o r t  was t? 
conduct a se r i es  o f  i n v e s t i n a t i o n s  on t h e  prohlem o f  f i s h  w r a s i t e s  
a f f e c t i n n  equacul t u r c  , rsi t h  spec ia l  reference t o  Lernaea. 
With in  the  f rmework  o f  t h e  term o f  re fe rence o f  t he  P ro jec t  the  
f o l  l cw inq  scoFe o f  s tud ies  have been conducted : 
(a )  Studies on the  epidemiological  2nd d i s t r i b u t i o n  aspect o f  Lernaea 
and o ther  f i s h  sa ras i tes  i n  f i s h  c u l t u r e  area o f  Java and North Sumatera . 
(b)  Studies on t h e  b i o l o c i c a l  and eco lon i ca l  aspect o f  Umaea i n  t h i s  
count ry 's  c l  i rnat ic and environmental cond i t i on .  
( c )  Studies on the c o n t r o l  methods o f  Urnaea i n  f i s h  c u l t u r e  p r a c t i c e  
During the  e a r l  pe r i od  o f  the  P ro jec t  ( A v ~ u s t  1976 t o  Deceher 1978), 
the  main a c t i v i t i e s  were focused on the  i n s t z l a t i o n  o f  a f i s h  ~ a r a s i t e  
labnra tory ,  survey works on t h e  epidemioloni eal  aspect of f i s h  paras i tes  
i n  Java and Kcr th  Sumatcra, and n r e l i m i n a r y  works on the  second 2nd t h i r d  
scppe o f  s tud ies  mentioned above. 
4ost of t he  main f i e l d  and l abo ra to r j f  works were c a r r i e d  o l ~ t  from 
Purqust 1979 t o  February 1981 . 
The operation o f  t he  P ro jec t  was momentari ly stopped frnm October 
1980 t o  January 1981, accountable? t o  the  occurence o f  a  ser ious disease 
outbreak caused by the  b a c t e r i a  A e r o m a s  hydrophyla ,  a f f e c t i n n  aquaculture 
i n d u s t r i e s  i n  Itlest Java, which r a p i d l y  spread throuph out  Central  and 
East Java. 
The disease i n f l i c t e d  great  damage t o  common car? c u l t u r e ,  causing 
mass m o r t a l i t y  t o  b i g  s i z e  f i shes  and brooders. A l o s s  o f  119.4 tcnnes o f  
consumption s i z e  carp ( h a l f  t o  one k i l o ~ r a m ) ,  and 56.4 tcnnes o f  brooders 
was recorded i n  West Java, dur ing  t h e  f i r s t  e i g h t  months o f  t he  disease 
out brqak. 
Th2 average t ime a l l o t e d  by the research workers f o r  tho  operat ion o f  
t hc  P r o j s c t  i s  3 t o  5 man month a year. 
W i n g  the  course o f  t h e  P r o j e c t  t h ree  progress repor t s  havz bt:-.n 
subriri t t ed ,  respec t i ve l y  i n  August 1977, September 1979 and March 1335 . 
This f i n a l  tachn ica l  r e p o r t  is -q c o ~ ~ g i l c ? t i o c .  0 2  t l l o  r n ~ ~ u . l * L r  o f  t h e  
studias conducted i n  the  Pro jec t i  as described i n  the  th ree  a b o v ~  mznlioned 
reports ,  a f t e r  several minor rev i s ions  have been made. 
2 .  EPIDEllIOLOGICdL AVD DISTRIBUTION ASPECTS 
2.1. Obs,?rvations on the occurence o f  f i s h  pa ras i tes  irl freshwater f l s h  
c u l t u r e  sreas i n  Java. 
2.1.1. West Java. 
Fie1 d survey t o  i dant i  fy  f i s h  parasi t .2~ occur ing i n  frcshwat2r ponds, 
was c a r r i a d  ou t  on August 18-22, 1976, i n  tb ree main important  f i s h  c u l -  
t u r e  d i s t r i c t  araas, i . e .  (a )  Cianjur ,  ( 5 )  Bandung, and ( c )  Tasikmalaya. 
(a )  A t  t ha  d i s t r i c t  of Cian,jur, assor tcd samplzs o f  f i s h  spt?cies 
i n d i c a t e  the  f o l  lo!di ng order  o f  parasi  t i c i n f e c t i o n  occur ing i n  freshwater 
ponds : llonogenea (Dactyl ogyrus and qyrodactyl  us) , T r i  chodi na , Lcrnaaa, 
b7~xoSol us and Envst i  1 i s .  
Pr2v3lcnce o f  p a r a s i t i c  i n f e c t i o n  i n  59 assortsd f i s h  samp l~s  i n d i c a t e  
t h a t  ?l~/xobol us (and o t h z r  hlyxosporadi an oarasi  t e s )  , T r i  chodina and Lcrnaea 
wcrz the most c o m n  paras i tes  i n f e c t i n g  c u l t u r ?  f i s h  (Table 1 and 2).  
Tabla 1. Occurence o f  f i s h  pa ras i tes  i n  f i s h  ponds, locatz.?d 
a t  f o u r  v i l l a g e s  i n  t h e  d i s t r i c t  o f  Cianjur .  
F i  so l  oarasi t e  
Lernaea carp, ti l a p i a  r i c e  f i e l d  Kernanyanis 
S ayang 
Java carp, sepat siaci, pond, cago Sukamantri, C i j a t i  
n i l a n  carp, P. binota; -.... - 
t us - 
T r i  chodi ng carp, k i s s i n g  gouramy, rim f i z l d  Kemang manis, 
n i  l e  t i  l a p i  a, ti lap ia ,  pond, cagc Sayahg, Sukamantri 
n i l em carp, sepat siam. 
G rodact  l u s  carp, k i s s i n g  gouramy, pond, caga Kemangmanis , 
D* n i l e rnca rp ,P .b ino ta -  r i c 2  f i e 1  d Sayang, Sukamantri 
t us - C i  j a t i  
Vyxobo 1 us c o m n  carp, k i s s i n g  pond, r i c e  Kemanqmanis, 
qouramy f i e 1  d S a ~ a n ~ l  
Epys t i  1 i s  P. h ino ta tus  r i c~ f i e l  d Kmangmani s - - -- 
Table 3. Prevalence of f i s h  paras i tes  on f i s h  samples from 
f o u r  sub d i s t r i c t  areas i n  the  d i s t r i c t  of Bandung 
iVo. o f  F ish  P r ~ v a l e n c e  (%) I district f i s h  sample rpec ics  i - l yxoh l  us Lernaea T r i  chodina ?lonoge;l@a Epi s t i  1 i s  Cestodes 
C i  paray 
Ciwidey 
l a  j a l  aya 
£30 jongloa 
carp 




Fl i la  t i l a p i a  
Table 4. Occurence ancl prevalanca of f i sh  paras i tes  found 
on f i sh  samples from d i s t r i c t  arGa o r  Tasi kmal aya 
* P\lo.of P r e v a l a n c e ( % )  Su,; J i s t r i c t  sample Trichodi- knoge- M xobo- a a "2,;"3to- 
na nea 42 s - - + - -
L t ? t ~ ; i  sa r i  150 20.7 19.3 8.0 8.7 - 
C i  bereum 30 - - - - 0. - 7 
C i  sayang 158 3.3 9.3 2.0 1 .3  - 
Singaparna 150 48.7 35.3 2.0 5.7 - 
2.1.2. Central Java. 
Survey on the occurence of f i sh  paras i tes  i n  f i sh  cul ture  area of 
Csntral and East Java was conducted on October 17-26, 1978. In Cantral 
Java f i sh  samples were collected from four d i s t r i c t s ,  representinq the main 
f i sil. cul ture centres of t h i s  prr~vince. 
T k  composition of f i sh  paras i tes  infect ing freshwater ponds i n  the 
surv?y arsas ,  were found t o  bz qui t?  s imilar  to  t ha t  i n  West Java (Table 
5 and 6). Infection of ?lyxobolus was observed and regorted primarily i n  
govcrnmant hatcherizs. Lernaza infas ta t ion causzd l e s s  proble~n t o  f i sh  
far!.:?rs, re1 a t i  vc to  the 1 a t t e r .  
J 
A t  Sida Boa Hatcher!. located i n  the d i s t r i c t  of Purwokerto, fry of 
giant  qouramy were r ~ ~ o r t h d  t o  be frequent1 y infsctcd with ~l inostornum: 
a paras i t i c  digenetic trematode, which could e f f ec t  human, c a t t l ?  and 
birds.  This paras i te  i s  a l so  believed t o  a f f ec t  the growth rate of the 
host f ish .  
Table 5. Composition o f  f i s h  paras i tes  i n f x t i n g  f reshwatw 
ponds loca t2d  a t  fou r  f i s h  cu l  t u r o  areasin Cmtra1 
Java. 
~ i s h  species Location of sample F i  sh p a r a s i t m  
Pulr:rokerto 46 common carp, java Lzrnaaa, T r i  chodi na , 
car?, g i a n t  qoura- blonogerlea , C l  inos tonl!.l;r, 
my, t i l a p i a  :!yxobol us, 
Ban jarnzqara 32 common carp, j a  va La rnaea , Monoqen?a, 
carp, n i l e  t i l a  rjyxobol us, The1 1 otlan?k 
pia,  q i a n t  gouramy lus, Glossotcl  la ,  T H -  
sepat siam. chodina. 
Ngra j e  k 23 common carp, java Lernaea, knoq2nea, 
carp Tric$odioa, I~!.yxobolus, 
fJama tode . 
Cangkringan 30 common carp, java Lernaua , ?bnoqen?a d: 
car?. Trichodina, ~/lvxobol us, 
Tha l l  ohanel 1 us. 
t 
Table 6. Prevalence o f  f i s h  parasi  t q  i n f e c t i n g  cul t u r  2 f i s h  
a t  Ngrajek, Governmnt Hatchery, Con t r a l  Java. 
F i  s h parasi  t e  V umber tiumber o f  f i s h  o f  sampl? i n fec ted  Preval encz ( 7 ; )  
T r i  chodina 49 113 36.7 
Lernaza 43 7 14.9 
I bnogensa 4 9 8 16.3 
I~~yxoSol us 49 5 10.0 
Ich thyopth i  r i u s  4 9 2 4 
rish s p ~ c i ~ ? ~  : common carp, java carp, k i s s i n g  gouramy, s i l v e r  carn and 
b i  ghead. 
2.1.3. East Java 
Fisb samples c o l l c c t e d  from f o u r  f i s h  c u l t u r e  areas i n  East ,lava (Ma- 
l a m ,  B l i t a r ,  K z d i r i  and Nganjilk), showed s i m i l a r  i n f e s t a t i o n  of f i s h  
paras i tes  as thoss f ~ u n d  i n  Mest and Centra l  Java (Table 7). 
liowevsr, a t  th2 time o f  the  saw1  ing ,  no i n f e c t i o n  of !yxobol us could bc 
d e t ~ c t e d .  Lernaea was s t i l l  repor ted  t o  be of some problem, producing 
m o r t a l i t y  r a t e  o f  ten t o  t h i r t y  percent  t o  f i s h  f ry  and f i n g z r l  ings. 
Tablc 7. Parasi tes ' i d & t i f i e d  from f i s h  samples c o l l e c t e d  a t  
f ou r  d i s t r i c t s  i n  East Java. 
Li-i s tri c t  Number 
of samples F ish  sp rc i cs  F ish  pa ras i t?  
Pla I an g 35 common carp T r i  chodina, Lernaca, :lono- I 
genoa , Cestode, 
I c h t ! i ! / : ~ ! t h i r ~ q ~ ,  - ,  E ~ y s t i l  s .  
I31 i t a r  42 c o m n  carp, Lerna2a, f.llonogenza, T r i  - 
java carp, n i l e  chodina, Nematode. 
t i l a p i a ,  g i a n t  
gouramy 
11 java carp, L e r n a ~ a ,  blonogcnaa, T r i  - 
common carp chodina. 
Vqan j uk 33 java carp, Lernaca, Fbnogtmea ,Tri  - 
common carp, chodina 
g i a n t  qouramy 
2.2. Observations on th?  occurencs of f i s h  ,paras i  t ~ s  i q  fwshwate r  f i s h  
c u l t u r e  i n  Plorth Sumatera. 
Fish c u l t u r a  areas i n  North Sumatera wcr2 known t o  be se r ious l y  i n -  
f l i c t c d  by Lernaca -epidamic i n  1970/1971. 
Surveys t o  conduct i n v ~ s t i g a t i o n  on t h ~  x c u r e n c a  o f  f i s h  pa ras i t ss  
t o  t h i s  area were c a r r i e d  o u t  on October 19-28, 1976 and Decsrnber, 28-29, 
1978. Lernaea was s t i l l  regarded as a p r o b l ~ m  i n  hatcher ies .  Wwcv?r, 
according t 3  f i s h  farmers the  r a t e  o f  i n f e c t i o n  was much l c s s  and do n 3 t  
cause s i  gni f i c a n t  economical losses. 
?4yxobo>s could n o t  be found i n  any o f  the samples c o l l e c t e d  from t h i s  
area. The occurence o f  f i s h  pa ras i tes  i n  f o u r  d i s t r i c t s  of t h i s  province 
i s  l i s t z d  i n  Table 8 and 9. 
Table. 8. Parasi tes occur ina i n  f i s h  ponds loca ted  a t  faur 
d i s t r i c t s  i n  Plorth Sumatera ... 
D i  s tri c t  Fish species F i  sh parasi  t 2  
D e l i  Sardang t i l a p i a ,  common carp Lernaea, Plonogenaa, Saprole- 
habistes, s e ~ a t  siam n ia ,  E p y s t i l i s .  
Tana'~ Karo common carp Epyst i  1 i s 
Simal ungun common carp, jawa hernaea, Epyst i  1 i s , blonogsnaa 
carp, t i l a p i a  l c h t h y o ~ h t i ? i r i  us, Trichodina 
Tapanuli Utara c o m n  carp Lcrnaea, ?bnogenca, Tricho- 
d i  na. 
Tab12 9. Occurencs and pr 'walence of f i s h  paras i tes  i n  t w . ~  
d i s t r i c t  areas o f  North Sumatera. 
Pr2valence DiStri ct De l i  S3rdan 3 Simal unglrn 4 % )  (33 sarnpl2s (34 sampl?~; 
Lernaaa 48.5 52.9 
Monogcnea 24.2 52.3 
Epysti  1 i s  3.0 17.8 
Saprol q n e a  6.1 - 
fcht:r: lonhtl~irl '  us - 11.8 
T r i  chodi na - 14.7 
3. 3 IOLOGICAL AND ECOLOGICAL ASPECTS 
3.1. The li f a  cyc le  o f  Lernaea cyprinacza on comnon carp (Cyprinus c a r p i o )  
and the guppy (Labistes r 2 t i  cu la tus)  
According t o  Lahav and Sar i  g (1  964), tho copepode paras1 t e  Larnaea 
cy,~y.:ihac!?xu needs 18 t o  21 days t o  cornplet? i t s  l i f e  cyc le  a t  teniperature 
lev21 o f  25' Celcius. 
Yzshouv (1959) 01. tile oth,?r hand re,;orte:? t h a t  ttie Anchor ?lorn wquires 
on ly  12 t o  14 days t o  complete i t s  l i f e  cyc le  a t  temperature l e v e l  o f  2 P  
t o  28' Cclcius. 
I n  Indonesia the l i f e  cyc le  o f  Lernasa ,cyprinacea on c o m n  carp i s  
known t o  requ i re  21 t o  23 days a t  temperature l e v c l  o f  24.5' - 25.5' Cel- 
c i  us (tcikyzi i  , 1975) . /' 
The purpose o f  the  present study i s  t o  detwmine t h e  1 i f e  cyc le  o f  
Lernaea, and i t s  r e l a t i v e  t im t o  develop on two species o f  f i s h  as i t s  
hosts. The data obta ined from t h e  experiment i s  t o  be used as a basis f o r  
f u r t h e r  study on tha mans o f  con t ro l  o f  t h i s  paras i te .  
Egg sacs o f  Lernaea are removed from specimen co l  l a c t e d  from natura l  l y  
i n f e c t c d  comnon carp and the  guppy. The egg sacs are than plac?d i n  
p a i r s  i n  p z t r i  dishes conta in inq  w e l l  watcr  (pH 7). Each p q t r i  d i sh  contains 
one p a i r  o f  egg sac f rsm on2 f i s h  host. Tha t o t a l  number o f  eqqs 
obtained from Lmnaea at tached t o  c o m n  carp and t h z  guppy are 180 and 
200, respect ive ly .  
The eggs are then incubated a t  26' t o  31' C, t i 1  1 they hatch and 
davelop i n t o  succrssive stages o f  n a u p l i i  and c ~ p e p o d i  d.
F i r s t  copodid are p laced i n  41) l i t r e s  tanks t o  be exposd  t 3  20 t e s t  , 
f ishes,  which a E  dipped p r e c i o u s l y i n  2'13 ppm fo rma l in  f o r  15 minutes. 
Test f i s h 2  s used arv! c o m n  carp (of 3-5 cm i n  length)  and the  guppy (2-3 
cm i n  length) .  
Each stage o f  development o f  Lzrnaea a t  room temperature i s  th2n , 
o b s c r i r ~ d  and recorded. 
Lernaea eggs hatch and davelop i n t o  f r e 2  swimming naupl ius stagz. 
Ther:! are th roe stagtls o f  naupl i i , a f t e r  which they mul'kil and davelopnd 
i n t o  ':\! capepodi d stages and f i n a l 1  y i n t o  a d u l t  Lernaea. Adul t  fzclale 
penetrates the  host body, e i t h e r  i n  t h e  sk in,  f i n  o r  g i l l s  and become# 
p a r a s i t i c .  
The t ime requ i red  f o r  each stage o f  development, w i t h  ;respect t o  two 
d i f f e r e n t  f i s h  species as hosts, i s  i n d i c a t e d  i n  Table 10. 
It i s  d i f f i c u l t  t o  ascer ta in  from the experiment, whether there  i s  any 
s i g n i f i c a n t  v a r i a t i o n  i n  the  1 i f e  cyc le  p a t t e r n  o f  Lernaea obtaj,ned -from 
. . 
Lebistes and common carp, as t h e i r  respect ive  hosts, p a r t i c u l a r l y  i n  terms 
o f  i t s  maturing time. 
Table 10. Development o f  Lerna3a cyprinacea obta ined from two 
d i f f e r e n t  f i s h  species (C.  - carp io  and - L. r e t i c u l a t u s )  
as t h e i r  respect ive hosts. 
1 
Stage Time requ i red  (hours) I 
of devel opment - L. r e t i  c u l  atus C. carp io t - 
1 
Egg t o  naupl ius I 22.5 25.5 
Naupl i us I t o  naupl i us I I I 61.5 58.5 
I  
Naupl i us I I t o  copepodi d I ti 6 
Copepodid I t o  copeppdi d VI 264 36 1) 
Copepodid VI t o  a d u l t  48 72 
Development of agg sacs 9 6 9 b I 
__L 
Egg t o  a d u l t  female Lernaea 
w i t h  egg sacs 498 593 
( 21 days) (25 days) 
3.2. The effects o f  water temperature on the l i f e  cyc le  o f  Lernaea. 
Water temperature i s  known as t+e s i g n i f i c a n t  f a c t o r  which in f luence 
the  dura t ion  of Lernaea's l i f e  cycle; the h igher  temperature, t he  shor ter  
per iod  i s  requ i red  f o r  the  pa ras i te  t o  complete i t s  l i f e  cycle. The 
favourable temperature range i s  between 1 4 ' ~  t o  3 2 ' ~  (Nakai and K ~ k a i ,  1931). 
According t o  Putz and Bowen (1 964), the  optimum temperature range between . 
23' t o  30'~. 
E f f x t i  ve treatment o f  Lsrnaea w i t h  various chemical s  i s  usua l ly  bascd 
on i t 5  ?if(> cycle.  Informations o f  i t s  l i f e  cyc lc  under s p e c i f i c  l o c a l  
con;'itians are needed. Experiments on t h i s  aspect were c a r r i e d  ou t  a t  the  
1 abofa t7r i  urn o f  the In land F isher ies  Research I n s t i t u t e  and i n  
expt:: ;mental ponds, located respec t i ve l y  a t  Bogor and Garut. 
:? number o f  common carp f i nge r l i ngs  were placed i n  a  se r ies  of aquaria 
Thrr? d i f fe rent  water temperatures of 2 5 ' ~ ~  3ot'C and 33' wcre used. 
Temperature o f  30% and 3 4 ' ~  were sbtd inad by means o f  a  water haatar  
apparatus (REYA Flodel A1 ) .  F'laturc Lernaza eggs were cu l tu red  i n  v i  tm and 
observed a t  the above m n t i g n a d  temperatures, u n t i  1  t h e  naupl i us stage 
develop2d i n t o  copepodids. Common carp f i n g e r l i n g s  were a r t i f i c i a l l y  i n  
fested w i t h  the  f i r s t  stage copeyodids. T w ~ n t y  t o  t h i r t y  infested carp 
f i n g a r l  ings werz then p laced i n  aquaria. Three rep1 i c a t i o n s  werc affardad. 
F b A l m i n g  t h s  above study, a  f i e l d  study was conducted i n  exparirnental 
ponds located i n  Garut. F ish ponds w i t h  var ic~us water temperatures, 
n a t u r a l l y  obtained from hot  sor ings a rc  a v a i l a b l e  i n  t h i s  a m .  T h r w  f i s h  
ponds w i t h  th&e d i f f e r e n t  t~~rnpcra turzs  o f  22*- 2 6 ,  3 2 y 3 3 '  and 34'-38'~ 
respzc t i  vely, were used f o r  t h i s  2~perim~:nt. 
I n  .-ach pond three 1  x  1  x  1  cubic meters cag2 nets  wera placed. S i m i l a r  
t o  the labora tory  exper lmn t ,  copepodid 1  arvas o f  Larnaea wcra obtain2d 
from rqom temperature culture-dishes, Th2 c o m n  carp f i n g e r l i n g s  wcr2 
i n fcs t3d a r t i f i c i a l l y  by f i r s t  stage copepodids and about 100 o f  the 
in f~ ic tec l  f i s h  were then int roduced i n t o  the  n e t  cages. They werc f ~ d  a i l y .  
Samples o f  larvae i n  both M o r a t o r e s  and f l e l d  experincrtnts were taken 
' 
i n i t i a l l y  from t h e  t ime o f  hatchinq from 1gq sacs, and observations on i t s  
dev?loprncnt were mad2 d a i l y .  Specimens 9 f  sach stages were f i xed  i n  4% 
f ~ r m a l  in ,  f o r  dqtcrminat ion o f  morphological d e t a i l s  i n  the  labora tory .  
The w s u l t  i n  t h i s  study i s  summarized i n  Tabla 11. The data shows 
t h a t  t he  r a t e  o f  L~lrnaea developmnt tends t o  increase as t h e  temperature 
ra ises.  Thc durat ion ~f i t s  1  i f e  cycle,  i s  : t h ? ~ f o r e ,  a f f e c t e d  by 
temperature. 
I n  labora tory  experiments where the  temperatures werz made c ~ n s t a a t  
a t  25' C th2 l i f o  cyc le  was accomplished i n  20-21 days; a t  30' C i t  
requ i r zd  on ly  17.5 days.whilo a t  3 4 ' ~  th;? l i f z  cyc la  could n o t  b2 completed. 
Table 11. Ef fects o f  temperature on the  dura t ion  af var ious 
development stages ( i n  days) o f  Lerna2a i n  labora tqry  
and f i ~ l  d condi t i gns .  
Devt31 optnent D u r  a t i o n  ( i n  days) 
s t a g ~ s  Labaratory F i e 1  d 
2 5 ' ~  30°C 3 4 ' ~  22-25? 332-3Fc 3-9- 3 8 ' ~  
Fla c? 1 i us 3 2.5 2.0 3 - 1 / 3 - 1 / 
C o p z v d i  d 9-1 0 8 OL1 11-12 0 0 
Adul t 8 7 0 8 0 0 
Conr) l , te l i fe  20-21 17.5 N A Y  22-23 
cycl l? N A N A 
jncubatzd a t  room temperature 
no copepodid o r  a d u l t  Lcrnasa were found 
31 n o t  ayp l icab lz ,  thr? l i f e  cyc le  could n 3 t  be completed. - 
In f i e l d  experiment t h e  1 i f a  cyc le  was completed i n  22-23 days a t  
22"26'~, wh i l e  a t  h igher temporatur? l e v e l s  o f  32' - 3 4 ' ~  and 31'-38'~, 
the  l i f a  cyc le  o f  the  pa ras i te  ccu ld  n o t  Sa completed. 
At  h igh  temperature l e v e l s  of 32'-34'~ ( i n  l a b o r a t o r y  c m d i t f o n )  and 34'- 
0 38 C ( i n  f i a l d  c q n d i t i ~ n ) ,  th2  cop?podid stage o f  Lernaoa f i l s  t o  d e v ~ l o p  ':\.. 
i n t r ,  a d u l t  Lzrnaea. bk~ copepodid la rva? was=found on f i s h  (prcsurnably 
d ied)  3 days a f t e r  the naupl i i developed i n t o  copepodid stage. 
On the  o ther  hand, a t  the abc~vc tzmpzrature l e v e l  t he  f i shes  $ e r e  
found no t  t o  he a f foc ted,  and no f i s h  m o r t a l i t y  occured. 
Sincz Lernaea dev?lopment ca" b2 i n h i b i t e d  by h igh watsr temperature 
( 3 4 ' ~  and above), t h i s  f i n d i n g  may be taken i n t o  cons idera t ion  as a 
possib le a1 t s r n a t i v a  measure f o r  the c o n t r o l  o f  Lernaea. 
3.3 ' l ~ s t  slleQ@itv a f  m a  t o s t e r  f i s h  
I t  has been r ~ p o r t e d  from f i e 1  d survey t?13t 'a  !did? range of C I J ~  t u r 2  f i s h  
spccies are not2d as host  o f  t h e  Anchor Worn. 
Rukyani (1975) obsl?rvcd i n  an experimental  study o f  the  host  s p e c i f i c i t y  
of Lsrnaza 3n three l o c a l  w i l d  f i s h  spccics, i .e.  the  guppy, java  barb and 
S \ F I C ) ~ ~  t a i l ,  t h a t  none o f  thesa w i l d  f i s h e s  e x h i b i t  2 c l c 3 r  d i f f s r e n t  
s p e c i f i c i t y  t o  t h ~  paras i t? .  
This 1 ab3rator.y study rapresents an approach towards the  as tah l  i s h m ~ n t  
~f r e l a t i v e  s u s c e p t i b i l i t y  o f  s i x  f i s h  spnciss t o  Lernaaa through a r t i f i c i a l  
exposure of the  f i s h  t~ the paras i te .  
Five c u l t u r e  f i s h  species (common carp, java carp, k i s s i n g  gouramy, 
g i a n t  gouramy and t i 1  apia)  and one species o f  w i l d  f i s h  ( t h e  guppy), wers 
used i n  t h i s  experiment. 
Lernaea eggs were c o l l e c t e d  and p laced i n  p e t r i  dishes f i l l ~ d  w i t h  
we1 1 w a t e r  and incubatad u n t i l  t he  eggs hatch t o  o b t a i n  Lernaea larva;. 
Experirnonts on a r t i f i c i a l  i n f i x t i o n  were c a r r i e d  o u t  i n  40 l i t r e s  gl2ss 
aquaria. T h i r t y  f i nge r1  ings  from rzspec t i ve  f i s h  species were in t roduced 
separ2ts l  y and exposed t o  appmximatel y 600 i n f x t i v o  stage o f  Lernaca 
1 arvac! per  aquari  um (20 copepodids pe r  f i  sh). Three rap1 i c a t i o n s  llrtlro 
afforded f a r  each f i s h  species. Seven days a f t c r  t h e  i n f e c t i a n ,  10 i n f ~ c t e d  
f i s h  bere sampled and examined f o r  t he  number o f  copepodid la rvae attached 
t o  t h e i r  bodies. M e n  the  p a r a s i t e  a t t a i n e d  a d u l t  stage, the  remaining 
2xperimantal f i shes  were a lsa  examinzd f o r  t h z  number o f  a d u l t  Lernae3 
i n f x t e d  the  f i s h .  
The r z s u l t  i n d i c a t e d  t h a t  vary ing  degree o f  L e r n a ~ a  i n f e s t a t i o n  can 
be f ~ u n d  among t h e  f i s h  species uszd i n  t h 2  e x p e r i m n t  (Tab12 12). 
High mortality o f  experimental  f i s h  duc t o  t h e  i n f x t i o n  o f  pathogznic 
b a c t e r i a  o r  pa ras i tes  and unf3vourable c ~ n d i t i o n  i n  t h e  aquar ia occured 
du r ing  t h e  experiment. There,fwiz, k i s s i n g  qouramy and q i a n t  qouramy wer? 
n o t  cxamined f o r  a d u l t  Lernaca i n f e s t a t i o n  s ince most ~f thnso f i s h  d i d  
a f t o r  the f i r s t  cxami nat ion.  Consequently uncompletct data were obtained 
o f  the a d u l t  L e r n a e ~  i n f s t a t i o n .  
From the data obtained i n  t h i s  exneriment, i t  i s  d i f f i c u l t  to  con- 
c lus ive ly  ascerta in the r e l a t i v e  host s p e c i f i c i t ?  . o f  Lernaea o f  the 
s i x  speci 3les of f i s h  tested. 
Table 12. Incidence and i n t e n s i t y  o f  l a rva  and adu l t  - 




No f i s h  Incidence I n t e n s i t y  No f i s h  Incidence intensi .  
exsmined (%I  examined (%) t Y  
I Kissing gouramy 21 86.1 14.0 2 -l/ I I Giant gouramy . 25 95.8 3.6 3 -Y - I I N i l e  t i l a p i a  25 11.6 1 .O 5 7 0 
l l  n o t  examined 
However, d i f f e ren t  degree o f  s p e c i f i c i t y  . was notad c l e a r l y  between 
n i l e  t i l a p i a  and other f i s h  species. Only 11.6 percent o f  n i l e  t i l a p i a  
was infected, w i t h  an average o f  1 copepodid la rva  per  f i s h  and no adu l t  
Lemaea was found. Thus, n i  l e  t i 1  apia appears t o  be the l?sstsuscept i  b le  
to  Lzrnaea in fes ta t ion .  
I n  general, the f indings i n  t h i s  study show tha t  Lernaea has 1 l8:cf2 range 
o f  host s p e c i f i c i t y  on those f i s h  species except n i l e  ti lap i? .  
Guppy w i th  i t s  high number o f  prevalence ( larva,  96.3%. 29,6%1 2nd 
averzge number o f  parasi te per f i s h  ( larva,  10.3; adu l t  1.0) can be - 
considered as a potent ia l  c a r r i e r  o f  Lernaea. 
Larrlaea cyprinacea i s  s t i l l  a problem i n  commn carp c u l t u r e  ~ o r l d s  i n  
In:' -;?sia, b u t  has been hard ly  repor ted  i n  t i l a p i a  ponds. The above ex - 
p e i x i ~ ? n t  shows t h a t  t i l a p i a  i s  t he  l e a s t  suscept ib le  host  of - Lernae2. 
Since common carp i s  commonly reared w i t h  o the r  c u l t u r e d  f i s h  
spec'l?s i t i s  importar l t  t o  i n v e s t i g a t e  the  poss ib le  method o f  reduci:?g 
Lernaea i n f e s t a t i o n  on common carp by p o l y c u l t u r e  w i t h  t i l a p i a .  
Three experimental ponds, 20 square meters each, were stocked w i t h  
201) common carp, 190 common c ~ r p  w i t h  100 n i l e  t i l a p i a  and 200 n ' i le  t - i l a -  
p i  a respect ive ly .  The experimental f ishes were exposed t o  approximately 
20 i n f e c t i v e  stage o f  Lernaea l a r v a e  per  f i s h  i n  100 l i t e r  f i b e r  glass 
before s tock ing  them i n t o  the  ponds. There were t h r e e  r e ? l i c a t i o n s  f o r  
each experimental pond. Samples o f  each f i s h  species were examined t o  
determine the  incidence and i n t e n s i t y  o f  Lernaea 1 arvae i n fec t i on .  
As i n d i c a t e d  i n  ~ r e v i o u s  l aho r3 to ry  experiment, the i n f e s t a t i o n  o f  
Lernaea on n i l e  t i l a p i a  was much lower than o t h e r  species such as common 
car? (97% t o  11.5%). I n  t he  present study, no t  even a s i n g l e  n i l e  
t i l a p i a  was found t o  be i n fec ted  by the  copspodjd (Table 13). 
On the o t h e r  hand, h i g h  inc idence and i n t e n s i t y  of  copepodid were 
found on monoculture o f  common carp (91.6% and 2.5%). 
The data a lso  i n d i c a t e s  t h a t  ' c w ?  reared w i t h  nil. t i l a + i a  sbo;ids lower 
degrne of  i i f e s t a t i o n  r e l a t i v e  t o  common carp reared as a s i n g l e  species. 
Reduction o f  copepodi d Lernaes i n f e s t a t i o n  on common carp stocked !.vi t h  
n i l e  t i l a p i a  was almost doubled (53.3 t o  91.6% and 0.9 t o  2.5). 
This  experiment was unable t o  p rov ide  a conclus ive data on the  a d u l t s  
Lernaea i n f e s t a t i o n .  Heavy r a i n  which f r e q u e n t l y  occured dur ing  the  course 
o f  the  experiment, caused considerable l o s t  o f  t he  p a r a s i t e  when they  are 
s t i l l  a t  a free 1 i v i n g  l a r v a  stage. Therefore, the  degree o f  Lernaea 
i n f e s t a t i o n  were found much lower than expected. 
Table 13. Incideilce and i n t e n s i t y  o f  Lernaea i n fes ta t i on  on 
common carp, reared w i t h  and (o r )  w i thout  n i l e  
t i l a p i a .  
i Larva adu l t  I 
' Fish species 
I Incidence (%) I n t e n s i t y  Incidenca ( I )  I n t ens i t y  1 
~Comnon carp 91.6 2.5 1.9 1 ; 
' C ~ O I I  carp + N i l e  
j t i l ap i a  
To ccnclude, a possible b io log ica l  cont ro l  o f  Lerneae i n  ponds by rear ing 
n i l e  t i l a p i a  together w i t h  o ther  cu l tured f i s h  species, should be 
consi di?rerl. 
3.4. Invest igat ion on the i n fes ta t i on  o f  Lernaea on c o m n  carp rzar2d 
i n  pohd versus i r r i q a t e d  r i c e  f i e l d .  
Hicc f i z l d  f i s h  cu l tu re  i n  Indonesia, mainly i n  West Java, are 
commonly pract iced. Pbre than 70.000 hectares o f  the i r r i g a t e d  r i c t .  f i e l d  
area are u t i l i z e d  f o r  f i s h  cu l tu re  pract ices (Di rec tora ts  General o f  
Fisheries, 1973). 
It i s  known tha t  f i s h  fry up to  f i n g e r l i n g  are subject  t o  man. f i s h  
parasites and mow susceptible t o  diseases than l a rge r  f i s h .  I t  i s  8 wel l  
. . .  
known f a c t  according t o  f i s h  farmers tha t  c o m n  carp f inger l ings ,_,t,inn.d - %A 
from :, i r r i g a t e d  r i c e  f i e l d  are r e l a t i v e l y ;  hea l th ie r  and la rger  thsn those 
obtained from cu l tu re  pond. 
'Therefore i t  i s  a c o m n  pract ice  o f  f i s h  f a m r s  i n  t h i s  country , 
tha t  instead o f  t ransfer ing one t o  two weeks o l d  f r y  t o  rear ing ponds, 
they 3re introduced i n  i r r i g a t e d  r i c e  f i e l ds  and reared there f o r  about 
one month before t rans fe r ing  them back i n t o  f i s h  ponds t o  be mared up t o  
marketable s i  ze. 
However, t o  our knowledge, research data o f  f i s h  parasi te i n f zs ta t i on  
i n  such cu l tu re  system i s  not  ava i l  a t l e  so far .  
An invest igat ion was conducted tc evaluate the degree o f  Lern3t.a 
i n f zs ta t i on  on young common carp rewed  i n  pond versus i r r i g a t e d  r i c e  
f i e l d .  A number of a r t i c i f i c i a l l y  i n fes ted  f i s h  w i t h  Lcrnaza were stocked 
i n  20 square maters earthen ponds and irri o.i+,.24 r i c r i  Fiel~!.  In t h i s  ; . xwr i -  
ment, f is?! samnles ticre taken, and ~?xamineli t o  determine the inc idemc~ and 
in tens i  t:: o f  Lernaza in fes ta t ion.  
Thsre were s i x  i r r i g a t c d  r i c e  f i e l ds  used i n  t h i s  ~xr)$ritW@ 
The observation was car r ied out  i n  two stens i. e. : 
1 St F ish i s r e  samplcd and exani ned f o r  parast ies when Lernaea was 
s t i l l a t l a ~ ~ l  s t a r ~ e ( 7 d a y s a f t e r t h e f i s h w e r e s t o c k c d ) .  A l l  f i s h i n  ; 
threc s~onds were then transfered i n t o  r i c e  f i e l d  and v ice  vers .l. 
. ?  ?bout two weeks a f t e r  the f i r s t  examination, a l l  f i s h  were 
col le$:ted and held i n  separated tanks. Examination was done v i s u a l l j l  f o r  
adul t Lzrnaea specimens. 
The incidence and i n t cns i  t y  o f  Lernaea on c o m o ~  carp f inger1 inas 
reared i n  pond versus i r r i g a t e d  r i c e  f i e l d  arc presented i n  Table 14, 
'The data ind icate  t h a t  both l a r w  and adu l t  Lernaea i n fes ta t i on  on common 
carp reared i n  ~ r d  were higher than t h a t  reared i n  r i c e  f i e l d  ( larva,  
93% t o  66,7%; 2.7 t o  2.2; adul t ,  10.3% t o  4.1% and 1.2 t o  1.11. 
It i s  a lso found t h a t  the incidence and i n t e n s i t y  o f  the paras i te  on 
untransfered f i s h  i n  pond were m l a t i v s l v  Righer than the transfered one; 
A s l i g h t  d i f f e r e n t  degree o f  Lernaea i n fes ta t i on  was found between the 
transfered f i s h  (vend t o  r i c e  f i e l d  o r  v i ce  versa . 
e 
It appears t h a t  the environment o f  the pond scl.ias t o  be more favourable 
for  Lernaea development than i r r i g a t e d  r i c e  f i e l d .  ZY t rans fe r r ing  . the 
f i s h  from pond t o  i r r i g a t e d  r i c e  f i e l d ,  the degree o f  Lernaea in fes ta t ions  
i s  apparently reduced. 
Table 14. Incidence and i n t e n s i t y  o f  Lernaea i n f e s t a t i o n  cn 
c o m n  carp reared i n  pond and i r r i g a t e d  r i c e  F;?ld. 
1 /  The f i s h  t ransfered from r i c e  f i e l d  t o  pond - 
2J The f i s h  t ransfered from pond t o  r i c e  f i e 1  d 
t 
4. CONTROL FJlETHODS 
4.1. Evaluat ion on the e f f i cacy  o f  f i l t e r  system i n  prevent ing parasi tes 
i n f e s t a t i o n  i n  f i s h  qonds. 
-- 
I ~ c a t i o n s  Larva Adul t Incidence (%) I n t e n s i t y  Incidence(%) 1niensi t y  
P s n d  93 2.7 10.3 1.2 
Rice f i e l d  65.7 2.2 4.1 1.1 
Rice f i e l d  t o  pon&/ 73.3' 3.4 7.6 1.3 
Pond t o  r i c e  f i e l d '  65.7 1.9 9.3 1 .I 
Soma o f  the main important government hatcher ies i n  Java and % r t h  
Sumaera have been provided w i t h  up w e l l i n g  f i l t e r  un i ts .  The yirf l2i-y 
use. o i  t h i s  f i l t e r  system are : 
L 
(i) t o a s s i s t  i n  improvementofwaterquality, ( i i )  toprevet:-t 
w i l d  f i s h  from en te r ing  f i s h  pond, ( i i i )  and t o  prevent the e n t r y  o f  
c e r t a i n  d ish  pest and paras i tes  i n t o  the pond (Djajadiredj:! and i'lartono, 
1976). 
They are used p r i m a r i l y  t o  prevent Lernaea i n f e s t a t i o n .  However, 
the ef fect iveness o f  t h i s  f i l t e r  system as a con t ro l  measure o f  Lernaes 
and o the r  paras i tes  i n  f i s h  ponds has no t  been s a t i s f a c t ~ r y  proved 
through ex~er iment3 t ions .  ?. study on t h i s  aspect has been c a r r i e d  o u t  
by tiadi djah Parsono ( IFRI)  i n  1978 (personnal comnuni ca t ion) .  However, 
the data she obtained were n o t  conclusive. 
The present study was conducted a t  the IFRI Experimental Stat ion, a t  
Cihqlaqun?, Bogor. I t s  main ob jec t i ve  i s  t o  evaluate the ef f icacy of an 
up-we1 1 i n g  f i  1 t e r  system i n    re venting and reducing Lernaea o r  o ther  
nar3si tes  in fes ta t ion  i n  outdoor f i s h  tanks. 
f\ series o f  1 x 1 x 9.3 cubic meters f i b e r  glass containers Idere 
f i l l e d  separately w i t h  f i l t e r e d  2nd u n f i l t e r e d  pond water. The lay-out  
of th? exneriment and the f i l t e r  system i s  shown i n  Figure 1. Pond water 
was kept flowing through the contairiers a t  one l i t e r  per minute ve loc i ty .  
Eacbl container ~ 3 5  stocked w i t h  uninfected fry o f  common carp obtained 
frc:: uncontaminated spawning pond. There were three rep l i ca t i ons  f o r  t h o s ~  
f i l  :@red and u n f i l t e r e d  tanks. S i x  days a f t e r  stocking, samples o f  f i s h  
f r y  !!ere taken a t  every three t o  f ou r  days and examined f o r  f i s h  pzras i tes  
u n t i l  the f i s h  reached f i n g e r l i n g  s ize (5-6 cm) o r  two months old. 
The degree o f  the paras i tes  i n f es ta t i ons  were expressed as the  percent 
of infected f i s h  (prevalence) a t  the number o f  paras i tes  per f i s h  ( in ten-  
sit-.;.) ('Table 15).  
Table 15. Prevalence and i n t e n s i t y  o f  parasi tes i n f ec t i on  
on f i s h  i n  f i l t e r e d  and u n f i l t e r e d  water. 
From a number of 337 experimental f ishes i n  u n f i l t e r e d  f i b r e  glass 
tant  and 343 f i s h  i n  f i l t e r e d  f i b r e  glass tank, on ly  f i v e  genera o f  -Fl'sh 
par2si tzs were found t o  i n f e c t  the experimental f i s h  i .e.  Trichodina sp, 
Gyrodactyl us sp, Dactyloqyrus sp, Lernsea cyprinscea and Myxobol us sp. 
Lernaea cyprinacea jnd Myxobul us two m j o r  important f i s h  plras i tes 
Parasites Prev~ lence  (%) I n t e n s i t y  F i  1 tered Unf i  1 tered Fi1 tered Un f i l t e red  
1 . Trf chodine 62.6 83.9 20.7 59.1 
2. Gyrodactylus 32.3 54.6 5.5 7.5 
3. Dactyl ogyrus 18.4 32.5 2.7 4.0 
4. kernaea D 11.1 0 1.7 
5. PSxobol us 0 7.2 9 numerous 
- 
whi..'; commonly i n f e c t  young c o m n  carp, were not  found t o  i n f e c t  the f i s h  
i n  '1  t e r e d  water. Three o the r  pa ras i tes  such as Tr ichodina sp., 
Gyr -~ lsc t ,v lus  q, and Dacty lor~yrus sp were found on f i s h  e i t h e r  i n  f i l t e r e d  
o r  I t:"?:tsred tanks. 
'?o?lever, the prevzlence 2nd the  i n t e n s i t y  o f  these pa ras i tes  we;-? 
fou-! kiqsler i n  u n f i l t e r e d  water, r e l a t i v e  t o  the f i l t e r e d  water i .e.  
Trichod'nd sp. (83,9% t o  62.6% and 59.1 t o  20.7), G y r o d ~ c t y l u s  sp ( 5 \ 6 %  
t o  ':?..%and 7.5 t o  5.5) and Dactylogyrus (32.5% t o  18.4% and 4.3 t o  2 . 7 ) .  
I t  imp1 i e s  t h 2 t  t he  f i l t e r  reduces the  number o f  i n f e s t e d  f i s h  i n  ponds as 
we1 1  as the  pa ras i tes  l oad  on the  f i shes.  
T h i s  s t u d y  a l s o  s u g g e s t e d  t h a t  t h e  f i s h  r e a r e d  i n  f i l t e r e d  
water are pro tec ted from beina i n f e c t e d  by ~4~1xobolus sp. Although the 
spores s i ze  o f  rilyxobol us are r e l a t i v e l y  smal le r  than any o the r  f i s h  
paras i tes  no mores  seemed t o  be able t o  pass the f i l t e r .  Th is  i s  p roh lb l  y 
due t o  the  nonact ive movement which charac ter ize  t h e  paras i te ,  and makes 
i t  poss ib le  t o  be c o ~ ~ g h t  i n  t h e  s e t t l i n g  o r  sedimentation tanks of the  
f i l t e r  u n i t .  
'qyxobol us sp which caused "swol l  en g i  11 d i  sease" on you~ ig  common 
carp has been known r e c e n t l y  as t h e  most important  pa ras i te  e f f e c t i n g  
nurszry 2nd hatchery ponds,. 
Sa t i s fac to ry  con t ro l  measure f o r  t h i s  pa ras i te  i s  a t  present  s t i l l  
unknwn. Therefore, t h e  use o f  f i l t e r  system as a poss ib le  method fo r  






































4.2, Ev3luat ion o f  chemicals used f o r  bath treatment t o  cont ro l  l?rnaea. 
Th2 con t ro l  and e rad ica t i on  o f  Lernaea commonly i nvo lve  the  use o f  
va :,us chemicals f o r  d ipp ing and bath treatments. 
!,?It sol  u t i on  (sodium ch lo r ide )  can be used f o r  f i s h  species w':ich 
a r  : i-~bl*: t o  t o l e r a t e  s a l t  concentrat ions requ i red  t o  k i l l  t h e  p3ras;te 
(KdL)ata, 1970). It i s  howevzr o f  no use f o r  3 d u l t  female Lernae; 
att,:ched t o  the f i s h ,  and e f f e c t i v e  o n l y  againsts i t s  f r e c  s w i m i n q  
davzlopmantal stages. 
Fur thar  Kabata s ta ted  t h a t  the  o n l y  chemical capable o f  k i l l i n q  the  
adul t Lernaea attached t o  f i  sh i s q0t lsSim permanganate. Howcver, 
potasium permanganate does n o t  e f f e c t  y o u n g ~ e x u a l l y  natured i taqes of 
the f r e e  s w i m i n g  stages o f  t ha  pa ras i te  (Kabsta, 1970). 
Putz and Bown (1 164) repor ted  the  use o f  30 t o  60 minutes bath o f  
. formal in a t  concentrat ion l e v e l  o f  250 ppm. Formalin bath o f  200 ppm was 
used i n  I s r a a l  ( Kabata, .I 970 ). 
Experiments were c a r r i e d  o u t  i n  the  P ro jec t  t o  f i n d  ou t  the  rang2 of 
ef f .?ct ive concentrat ions o f  ammonium ch lor ide ,  sodi um ch lor ide ,  potasium 
permanganate and formal in,  against  naupl i u s  and copepodid stages of 
Lernaea. 
i: s c r i e s  o f  bioassay was conducted using on2 t o  f o u r  days 01 d naupl ii 
and Qnz t o  th ree days 01 d copepodid stages o f  Lernaza. E f f e c t  on t h o  
i n f x t i v e  stage o f  t h e  c jpepodid ( f o u r  days o l d )  was a l so  observad, 
emp-c~ying a r t i f i c i a l  i n f e c t i o n  on carp f inger1  ings. 
The t e s t s  were c a r r i e d  o u t  us ing f i v a  concentrat ions i n  logar i thmic  
ser izs  f o r  each chemical s, employing th ree  rep1 i ca t i ons .  For each 
conczntrat ion a number o f  30 n a u p l i i  o r  copepodid was tested, wh i le  i n  the  
experiment us ing i n f e c t i v e  stage o f  c o ~ e p o d i d  the  t e s t  was c a r r i e d  ou t  
using 15 f i shes  per  concentrat ion. 
Period of exposure adopted f o r  the  t e s t s  ware 5, and 1 0  minutes. 
Test r e s u l t s  were raported as E f f e c t i  ve Concentrat ion  Val ues (EC90) 
and t h e i r  confidence 1 i m i t  i n t e r v a l  ( p  = 0.05).  The E f f e c t i v e  Concentra- 
t i o n  i s  concerntrat ion o f  the  chemical which i s  e f f e c t i v e  and k i l l  o r  
immobilized 90 percent o f  t e s t  animals a t  a c i f r ta in  period. Thus, t h c  
t z s t  r esu l t s  were ind icated as LC90 - 5 minutzs and LC90 - 10 minutes. 
Result o f  the t es t s  w r e  givnn i n  Table 16 and 17. 
I n  order t o  determine the safe lev21 o f  concentration ussd f o r  bath 
treatment, the t o x i c i t y  o f  the  chemicals t o  four  most important cu l tured 
f i s h  s p ~ c i e s  i n  t h i s  country, were also dzfined. 
Table 15. Estimated EC90 values and t h e i r  95% Confidencs 
L im i t  In te rva l  o f  sodi urn ch lo r ide  and ammonium 
ch lor ide t o  naugl i us and copepodi d stage o f  
Lernaea. 
,late : - 11 E f fec t  on copepodid I\( and V s re  evaluated from 
a r t i  f i  c i  a1 l y  in fac ted  carp f inger1 ing.  
Ef fec t ive  Concentration 
Chemical Lernasa stage (EC90) i n  ppm 
5 minutes 10 minutzs 
Sodium chlor ide Naupl i us I 1 3000(5390-20100) 9003(4700-17130) 
I I 1 2300(6900-21800) 
I 11  12400(9500-16100) 9200(6900-12209) 
Copepodid I 12500(1000-15600) 7530 
I I 1 0200(8900-11700) 7500 
I11  8900( 7400- 10700) 7500 
I V  201M)(16700-24200) 14000(10800-10200) 
V 21 OOO(16700-24100) 14500(10800-18200) 
A m n i  urn 
chlor ide Nauplius I 8000( 5900-1 0800) 21 00 
I I 7800(5700-10700) 3400 
I I I 430C 4000(3200-5000) 
I v 4900 21 00 
Copepodid I 21 00 21 00 
I I 2100 21 00 
I I I 21 00 21 08 
- 
Teble 17. Estimatzd EC90 values of fo rmal in  and potassium 
permanganate t o  n w p l  i u s  and copepodid stag2 of  
Lernaea. 
i!ot? : E f f ~ c t  on copepodid I V  and \I i s  evaluated f r o m  
- - 
E f f e c t i v e  Concentration 
C1:mi  c s l  Lernaea stags (EC90) i n  ppm. 
5 minutes 10 lninutns 
Formal i n  Vaupl i us I  190 130 
/ I  I  21 0 1 45 
I  I  I  220 2 35 
Po t tas i  urn Naupl i us I  540 380 
pe rman qana t c  I I  650 353 
11 1  653 65 0 
Copzpodi d I  470 2 95 
I  I  303 1 80 
I  I  I 290 1 Gr) 
I V  . 350 22 5 
V Y  360 22 13 
- 
i n f e c t e d  carp f i nge r1  ing.  
, 
A ser ies  o f  bioassay was cond~!cted, crnploying f i s h  f i n g e r l i n g s  a f  3 
t o  5 cm i n  lenght  o r  1 t o  2 g r m s  i n  weight. The species used werc carp 
(Cyprinus carpi01 , java carp (Punt i  us gonionotus), n i  lem carp (Ostcochi l  us 
hasscl t i  ) and ti 1 api a (T i  1 api  a mossambi ca) . 
Five t o  s e v a ~  t 2 s t  concentrat ions were elmploynd f o r  each chemiczl s,, 
using two r e p l i c a t i o ~ s .  Number o f  t e s t  f i s h  p e r  bioassay vessel s rz  ten  
f i shes  i n  ten l i t r c  o f  t e s t  m d i a  ( a l i q u o t s  o f  chemical i n  watcr t o  m a k ~  
c e r t a i n  concentrat ion).  Twanty t e s t  f i shes  were a f fo rded f o r  each 
concentrat ion tested.  
The t e s t  w2rc c a r r i e d  out f o r  96 hours. Test r e s u l t s  w r c  repor tcd  
as id2dian L2th3l  Concentration values and t h e i r  95 percent c o n f i d ~ n c e  
lir!.', inl:ervals, i .?. concsnt ra t ion  which k i l l s  50 percent of thc  t d ~ t  
fisk,,zs i n  96 hours exposure t ime (Tabla 18).  
4 . 3 .  Thc e f f i c a c y  o f  L.?baycid 550 EC as con t ro l  e g m t  f o r  Lcrnaes 
cyp r i  nacea. 
Lchaycid 550 EC i s  a t rade  name of a0 i nsec t i c i de ,  conta in ing  f m t h i o n  
o r  0,3-Dimethyl-? ( 4  methyl-mercapto, 3 - m t h y l  p h ~ y l )  thiophate, as i t s  
a c t i v e  ingredient,  
This chemical i r  known i n  t h e  Uni ted States t o  be e f f e c t i v e  f o r  Lernaea 
con t ro l  . 
The purpose of  t h i s  e x p e r i m n t  i s  t o  determine the  dosage l e v e l  
of fenthion which i s  e f f e c t i v e  against  Lernaea under t r o p i c a l  cond i t ion .  
Tests were performed on the e f fec t i veness  o f  t h e  p e s t i c i d e  against  Lernaea 
egq, naupl ius and f i s h .  . 
A number of mature egg sacs were exposed t o  a se r ies  o f  f e n t h i o ~  
con:entr~t ion,  and observed every 6 hours f o r  i t s  deve lopmnt  i n t o  naupl i us  
stags. The number o f  n a u p l i i  surv ived was recorded, as presented i n  Table 
19, The r e s u l t  o f  t h i s  e x ~ e r i m e n t  gave i nd i ca t i ons ,  t h a t  a concentrat ion, 
1 ev?l  o f  fenthion h igher  than 1.5 ppm m y  e x e r t  c e r t a i n  e f f e c t  t o  tae  
d e v ~ l o p w n t  of t he  naup l ius  stage o f  Lernaea ( Table 19). 
A number o f  Lernaea n a u p l i i ,  obta ined from hatchinq Larnaea eggs i n  
p e t r i  dishes conta in ing  we1 1 water a t  temperature l e v e l  o f  28' 2 3'~, were 
exposed t o  a se r ies  o f  fen th ion  concent ra t ion  ( ten  n a u p l i i  per  concentra- 
t i o n  i n  th ree  r e p l  i ca tes ) ,  f o r  a p e r i o d  o f  s i x  hours. Cummulative 
mortal  i t y  of  naupl i i in each concentrat ion was recorded. 
Ef fect ive concentrat ion values of f en th ion  against  naup l i us  (EC50 and 
EC90), are respec t i ve l y  est imated t o  be 1.20 (1  .a5 -, 1.37) ppm and 2.00 
(1.50 - 2.50) ppm. ( Table 20 ). 
S t a t i c  bioassays were performed t o  determine t h e  l e t h a l  t o x i c i t y  o f  
fen th ion  t o  two most common c u l t u r e  f i s h  species, i .e. comnon carp and 
j a v s  carp. Finger1 ings o f  3 t o  5 cm were used as t e s t  f i shes .  The t e s t  
was performed under the  fo l l ow ing  condi t ions,  temperature: 2 6 ' ~ ~  water pH: 
7.14 and a l k a l i n i t y  53-60 p?m. se r ies  o f  e i g h t  concentrat ions were used 
i n  c ~ c ! ?  t es t .  Ten f l shes  f a r  each concentrat ion were t e s t e d  i n  3 o r  2 


























The Median Lethal Concentrat ion ( ~ ~ 5 0 ) .  f o r 24, 48 and 96 hours 
e:.:posure time, and t h e i  r 95% Confidence L i m i t  In terva ls ,  were obtained 
by  ,n>ans o f  t h e  L l t c h f i e l d  Wllcoxon method (Table 21 and 22). 
The t o x i c i t y  o f  fen th lon  t o  t h e  two f i s h  species were found t o  be 
nil? s i g n i f i c a n t l y  d i f f e r e n t .  
From t h e  r e s u l t  o f  t he  experiment on t h e  e f f i c a c y  o f  fen th ion  
against Lernaea, t h e  f o l  lowing informat ions can be summarized : 
E f f e c t i v e  aqainst  Estimated l eve l o f  concent r a t i o n  
( I  egg h igher  than I ppm 
( 2 )  naupl lus I 2.0 - 2.5 P Pm 
( 3 )  f i s h  h igher than 3  ppm 























